Objectives To assess the effect of nurse assessment with reinforcement of pelvic floor muscle training exercises and bladder training compared with standard management among women with persistent incontinence three months postnatally. Design Randomised controlled trial with nine months' follow up. Setting Community intervention in three centres (Dunedin, New Zealand; Birmingham; Aberdeen). Participants 747 women with urinary incontinence three months postnatally, allocated at random to intervention (371) or control (376) groups. Intervention Assessment by nurses of urinary incontinence with conservative advice on pelvic floor exercises at five, seven, and nine months after delivery supplemented with bladder training if appropriate at seven and nine months. Main outcome measures Primary: persistence and severity of urinary incontinence 12 months after delivery. Secondary: performance of pelvic floor exercises, change in coexisting faecal incontinence, wellbeing, anxiety, and depression. Results Women in the intervention group had significantly less urinary incontinence: 167/279 (59.9%) v 169/245 (69.0%), difference 9.1% (95% confidence interval 1.0% to 17.3%, P = 0.037) for any incontinence and 55/279 (19.7%) v 78/245 (31.8%), difference 12.1% (4.7% to 19.6%, P = 0.002) for severe incontinence. Faecal incontinence was also less common: 12/273 (4.4%) v 25/237 (10.5%), difference 6.1% (1.6% to 10.8%, P = 0.012). At 12 months women in the intervention group were more likely to be performing pelvic floor exercises (218/278 (79%) v 118/244 (48%), P < 0.001). Conclusions A third of women may have some urinary incontinence three months after childbirth. Conservative management provided by nurses seems to reduce the likelihood of urinary and coexisting faecal incontinence persisting 12 months postpartum. Further trials for faecal incontinence are needed.
Introduction
Incontinence is a common and distressing problem after childbirth. Three months after delivery 20-30% of women have urinary incontinence [1] [2] [3] and about 4% have faecal incontinence. 4 5 Despite the extent of the problem, there is little evidence on which to base best management.
Conservative treatments, centring on retraining the pelvic floor musculature, have been shown to be effective among older women with stress incontinence. 6 7 However, in one of the few trials that included postpartum women, Sleep and Grant found no reduction three months after delivery for women in whom the use of postnatal pelvic floor exercises was reinforced compared with standard management given to all women who have recently given birth. 8 This finding, together with electrophysiological evidence of spontaneous nerve recovery during this period, 9 suggested that targeting women with persistent incontinence would be more effective. 10 We developed an assessment and management intervention with nurses, based on the model successfully tested by O'Brien and colleagues in a mixed community based population of older women. 11 We tested its use in a pilot study. 10 We then carried out a randomised controlled trial to examine the effect on incontinence at 12 months in women who had urinary incontinence three months after childbirth.
Methods
Approval was obtained from the research ethics committees in each of the three centres. Women living within a 50 km (30 mile) radius and who delivered in these units during a 12 month recruitment period were contacted by post three months after delivery (October 1993 to September 1994). They were asked to complete a questionnaire about urinary and faecal incontinence, associated symptoms, and other health issues. We did not approach women whose babies were stillborn or died as neonates. We used a slightly modified version of the questionnaire tested in the preceding pilot study. loss of urine) to participate in the trial. After signed consent, they were randomly allocated to receive the nurse assessment and treatment programme or to a control group. Women were followed up by repeat questionnaire at 12 months after delivery, equivalent to around seven months after the first visit of the nurse to the intervention group.
Intervention
The nurses (a midwife, a health visitor, and a continence advisor) received a short course of specialised training in conservative management from local physiotherapists. The intervention comprised a structured home interview designed to identify different types of incontinence at five months after delivery. The nurse identified women whose symptoms were not typical of stress or urge incontinence or who had evidence of urinary tract infection; these women were referred to their primary care physician but remained enrolled in the trial for follow up and analysis.
The nurse used a standard set of diagrams and instructions to teach the women in the intervention group about the anatomy of the pelvic floor and muscle contraction regimens. 12 13 After preparatory exercises to identify the pelvic floor musculature, the women were asked to follow a basic exercise programme of eight to ten sessions each day of fast and slow contractions with the aim of 80-100 contractions daily. The nurse visited again and reinforced the instructions at seven and nine months after delivery. Women with symptoms of frequency or urgency also received instruction on bladder training at these later sessions. This aimed to increase bladder capacity by deferring voiding for progressively longer periods of time; the women were also advised to avoid drinks that contain caffeine. The control group did not receive any visits from research nurses. Like the intervention group, they had received peripartum preparation, which sometimes included pelvic floor exercises, 14 and could seek medical advice.
Outcomes
The primary outcome measure was persistence of any urinary incontinence. Secondary outcomes included "severe" urinary incontinence (defined as at least once a week) and faecal incontinence (see box). Women who reported faecal incontinence "sometimes," "often," or "always" were classified as having severe incontinence. Other variables measured were the use and frequency of pelvic floor exercises, use of pads, an overall rating of severity of urinary incontinence with a visual analogue scale, a measure of general wellbeing (see box), and anxiety and depression measured by the hospital anxiety and depression scale. 
Power calculation
We aimed to recruit 660 women, giving 80% power to detect a 10% difference in persistence of urinary incontinence between the two groups, assuming that 75% of the control group would still be incontinent at one year after delivery. These figures were conservatively based on findings in the pilot study.
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Randomisation
Randomisation was achieved with remote access to a computer program in Dunedin. It registered each woman before presenting the allocation by using stratification by parity (four versus fewer), method of delivery (caesarean versus other), and frequency of incontinence (at least once a week versus less). The intervention could not be performed blind, but the collection of outcome data was by anonymised questionnaire, which was identified only by a study number and which could not be related back to trial allocation at the time of data entry.
Analysis
Groups were compared with 2 test or t tests as appropriate, with results expressed as absolute or relative differences with 95% confidence intervals. Analysis was by intention to treat. Prespecified secondary analyses were stratified by initial severity of incontinence (at least once a week versus less) and by type of incontinence (stress, urge, or mixed, see box). We explored the impact of differential loss to follow up with analyses stratified by centre.
Results
Of 10 985 questionnaires sent to women three months postnatally, 7879 (72%) were returned. Among the respondents, 2632 (33%) had urinary incontinence in the previous month, and 747 (28%) of these consented to participate in the trial (figure 1). The trial groups were comparable at baseline (table 1) . However, the women who had incontinence but who did not participate were younger, had fewer spontaneous vaginal deliveries, more intact perineums, lighter babies, and were less likely to have severe incontinence (table 1) .
In the intervention group, 316/371 received the intervention as allocated, but all women were included in the intention to treat comparison with the 376 in the control group. At follow up, women in the intervention group were more likely to report performing some pelvic floor exercises in the previous month (218/278 (79%) v 118/244 (48%), 95% confidence interval for
Phrasing of questions
Urinary incontinence At present, do you ever lose any urine when you don't mean to? (yes/no) In the past month, how often has this happened on average? (less than twice a month/twice a month/once a week/a few times a week/once a day/twice a day/three or more times a day) (severe = once a week or more often)
Faecal incontinence
Do you ever lose control of wind or bowel motions from your back passage between visits to the toilet? (no/rarely/sometimes/often/always) (severe = sometimes or more often)
General wellbeing
How are you feeling generally? (very well/well/not very well/not at all well)
Type of urinary incontinence Do you lose urine when you: (yes/no) Stress: cough, laugh, sneeze, run, jump, or play sport (if not also urge or mixed) Urge: feel an urgent desire to pass water and are unable to reach the toilet in time (if not also stress or mixed) Mixed: At some other time (including women who ticked both stress and urge) difference 22% to 38%, P < 0.001) and to be performing more contractions (mean (SD) number per day 20 (29) v 5 (15), 11 to 19, P < 0.001). These women were also significantly less likely to have any incontinence, which was reflected in a difference in severe incontinence (table 2) . Overall ratings of severity, use of pads, and number of pad changes were lower in the intervention group, which also reported less faecal incontinence to motions and less severe faecal incontinence (table 2) . Although there were no significant differences in general wellbeing or depression, women in the intervention group were less anxious than those in the control group (table 2) .
The results of the stratified analyses were consistent with the overall results in favouring the intervention group. The absence of significant heterogeneity suggested that the intervention was effective irrespective of type or severity of incontinence (figs 2 and 3).
More women in the intervention group returned a completed follow up questionnaire (75% v 65%). Table  3 shows that the women who did not respond at follow up were more likely to have had severe incontinence at baseline (65% v 52%), though this was not affected by trial allocation among non-responders (69% v 63%). The differential loss to follow up was confined to participants in one centre (Birmingham). Stratified analyses restricted to the two other centres, which did not have such losses, suggested larger rather than smaller effects (51% still incontinent in the intervention group v 67% in the controls, P = 0.004).
Discussion
Nurse assessment and conservative treatment targeted at women with incontinence three months postnatally moderately reduces the risk of incontinence a year later. The difference in the primary outcome measure, any urinary incontinence 12 months after delivery, is unlikely to reflect chance. It suggests that about 11 women would have to be treated to prevent one case of persistent incontinence, with the benefit concentrated among those with severe incontinence. Furthermore, women in the intervention group were significantly less likely to have persistence of faecal incontinence and had lower anxiety scores. There was no evidence of any differential effects among subgroups of women characterised by initial type of urinary incontinence (stress, urge, or mixed). Although the relative risk reduction for "any incontinence" was similar in the analyses stratified by initial severity, the risk of eventually having severe incontinence was principally reduced among women whose initial incontinence was severe. This finding should be interpreted cautiously and as hypothesis generating rather than testing, but it does provide some basis for limiting the intervention to women with more severe incontinence.
Strengths and weaknesses
Randomisation stratified by parity, method of delivery, and frequency of incontinence ensured that smaller subgroups were evenly distributed between the trial arms. We chose to stratify at para 4 because previous work has shown that the likelihood of urinary incontinence increases considerably after four children (compared with primiparous women). 2 There was a higher response rate to the 12 month questionnaire in the intervention group, which needs to be taken into account in the interpretation. This would introduce bias if the non-responders in the control group were less likely to be incontinent than those who responded. However, further analysis showed that non-responders had more rather than less severe incontinence initially, suggesting that severity of incontinence was not the factor contributing to their differential response rate. If anything, those lost from the intervention group had more severe incontinence at baseline, and yet it was the women in this group who seemed to benefit most. Furthermore, the difference in response rates was seen in only one of the centres (Birmingham). Secondary analyses restricted to the two other centres indicated a larger rather than smaller effect compared with the overall trial result.
Implications
The reduction in incontinence contrasts with the findings of a comparable trial, which indicated that providing enhanced instruction on pelvic floor exercises to all postnatal women immediately after delivery was not effective. 8 However, two thirds of these women would be unlikely to suffer from incontinence in the long term, the active intervention occurred briefly in hospital and was supplemented by diaries and telephone reminders at home for a month, and the intervention was given during the period when spontaneous recovery of nerve damage might be occurring. 9 Our policy of targeting women who had persistent incontinence was therefore likely to reach a more receptive population at a period when they had more time to devote to their own health.
The intervention resulted in a greater reported use of pelvic floor exercises, consistent with a causal link with the lower rates of incontinence. Another possible mediator is the "social support" provided by repeated contact with the research nurses. In addition to reduced anxiety there was a proportional improvement in general wellbeing and reduction in depression, although these differences did not reach significance. Similar changes in wellbeing and depression among women in the intervention group (albeit without any detectable effect on incontinence) were also seen in the trial of nurse led reinforcement of pelvic floor exercises immediately after delivery. 8 Our results may be particularly important in guiding the management of persistent faecal incontinence. Recent systematic reviews of all trials of conservative treatment of faecal incontinence found no other trials of pelvic floor exercises versus no treatment and only limited evidence to favour biofeedback and electrical stimulation. 16 17 In our trial the women with faecal incontinence also had urinary incontinence. In the baseline survey there were 329/4814 (7%) more women continent to urine but incontinent to faeces who were not invited to participate in the trial. Our findings regarding faecal incontinence should be interpreted cautiously in view of the scarcity of other information on the management of faecal incontinence and the fact that this was not our primary outcome measure.
Can these results be generalised to an unselected postnatal population? The initial questionnaire to postnatal women had a 72% response rate, which is high for postal surveys. The demographic characteristics of non-respondents were typical of other non-responders to such surveys, 18 and their obstetric characteristics suggested that they would be likely to have less incontinence than responders (data not shown). Similarly, the women who were incontinent but did not participate in the study were more "normal" than the trial women in obstetric terms, and they were less likely to have severe incontinence. This might have reduced their motivation to enter the trial.
Conclusion
Incontinence to urine and faeces commonly dates from pregnancy and childbirth. Conservative management by nurses of postnatal women with persistent incontinence seems to be effective in reducing both urinary and faecal incontinence. The benefit for women with urinary incontinence is greater among those with more severe initial symptoms, which could provide a basis for a more restrictive approach to this form of management. Further randomised trials for faecal incontinence are needed. Further research would also identify the most effective and efficient ways to deliver an intervention of the kind tested in this trial and to assess whether the benefits observed in this study are sustained, particularly among women who have more children by vaginal delivery.
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What is already known on this topic
Vaginal delivery is a risk factor for urinary incontinence Three months after childbirth 20-30% of women still experience urinary incontinence Most women do not seek treatment
What this study adds
Women will use conservative treatments such as pelvic floor exercises or bladder training Conservative management prevents persistent urinary incontinence in about one in 10 women who have postnatal incontinence
Coexisting persistent faecal incontinence is also improved
